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INTRODUCTION 


This audio-visual program, RQV . . . K Governor Operation is a part of Module 4 of PRE¬ 
TECH, Pump and Governor Operation. You should have completed Modules 1 through 3 
and the assigned Pump Operation programs before you begin this program. 

This module consists of eight audio-visual programs. Each program has a separate review 
guide and exercise. You will be required to complete from one to all eight programs, de¬ 
pending on the program track that you have been assigned to by your instructor or super¬ 
visor. These audio-visual programs will introduce you to the theory of operation for several 
selected pumps and governors. This program introduces you to the RQV . . . K governor and 
explains how the governor operates, the proper nomenclature of the governor parts, and 
how the various parts function to affect governor operation. 

PROGRAM OBJECTIVES: RQV . . . K GOVERNOR OPERATION 

When you have completed RQV . .. K Governor Operation you will be able to: 

1. Identify governing forces. 

2. Describe the function of the guide sleeve. 

3. Describe adjustments which modify spring and flyweight force. 

4. Describe governor linkage operation. 

5. Describe low and high speed regulation. 

6. Describe the full load stop. 

7. Describe the operation of the torque control device. 

8. Describe operation at start-up. 

9. Describe operation at breakaway. 
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SPECIAL EQUIPMENT 


To complete this program you will need the RQV ... K Governor Operation audio-visual 
program, the appropriate play-back equipment, and this review guide. The different types of 
audio-visual presentations (formats) and the types of required equipment to view each 
format are listed below. Read the operating instructions for the equipment you will be using 
before attempting to view the programs. 

Slide/Tape Format 

You will need either an automatic slide/tape player or a manual slide projector and 
separate tape player. Side A of the cassette tape has inaudible pulses which trigger 
the advance mechanism of automatic slide/tape players. Side B of the tape has tone 
pulses which you can hear to indicate when you should advance to the next slide. 
Before you begin, be sure that you are using the correct side of the cassette tape for 
the equipment you are using and rewind the tape completely to be sure you are at 
the start of the program. 

Filmstrip/Cassette Tape Format 

You will need either an automatic filmstrip/tape player or a manual filmstrip pro¬ 
jector and separate tape player. Side A of the cassette tape has inaudible pulses 
which trigger the advance mechanism of automatic filmstrip projectors. Side B of 
the tape has tone pulses which you can hear to indicate when you should advance 
the filmstrip to the next scene. Before you begin, be sure that you are using the cor¬ 
rect side of the cassette tape for the equipment you are using and rewind the tape 
completely to be sure you are at the start of the program. 

Film/Tape Cartridge Format 

Because of the variety of film/tape cartridge players available, we have not included 
instructions for this equipment. Be sure to read the operating instructions that come 
with the equipment you are using before viewing the audio-visual program. 

If you have any questions about how to use the audio-visual equipment, see your supervisor 
or instructor. 

SPECIAL INSTRUCTIONS 

DO NOT use or refer to the review guide until you have finished viewing the audio-visual 
program or you are instructed to do so. The visuals in the program are produced in colors 
which present important information. The black and white reproductions of these visuals 
used in the review guide may not show the discrimination between these colors and, there¬ 
fore, may not completely present the information from the color visual. In addition, the 
audio-visual program may have been revised with updated visuals which may not be re¬ 
flected in the review guide. These changes in visuals will not alter the meaning or content of 
the information contained in the review guide. 

Start the audio-visual program, RQV . . . K Governor Operation, at this time. Sit back and 
let the colors, motion, and sound help you learn. When the program ends, turn to page 3 
and continue as instructed. 

NOTE 

The audio-visual program will STOP from time to time 
when viewed using automatic playback equipment. These 
stops are included to provide an opportunity to review the 
information that has been presented to that point. When 
you are ready to continue, press the START button on the 
Dlavback equipment. 
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REVIEW EXERCISE RQV . . . K GOVERNOR OPERATION 


Now that you have finished viewing the audio-visual program, complete this review exercise. 

If you have a problem answering any of the questions, use this review guide to locate the 

correct answer. The numbers following each question indicate the range of scenes where the 

correct answer can be found. 

Fill in the correct word or words to complete the following statements. 

1. The RQV . . . K has springs inside the_. (9-11) 

2. Specifications usually list guide sleeve travel for a schedule of__ 

values. (11-13) 

3. The outer spring seat holds all _springs, while only 

_springs are held by the inner spring seat. (12-15) 

4. Low speed regulation can be adjusted by changing__ (15-17) 

5. Governor operation depends on the adjustment of spring forces so that the thru bolt 

moves the _ __ according to specs. (16-18) 

6. As a part of the full load stop, a _ limits the movement of the 

_ on the top of the fulcrum lever. (31-33) 

7. As the engine approaches full power, the_ reduces rack travel 

according to the shape of the_ _. (33-35) 

8. The rocker and the fulcrum lever rise together as a result of_„ 

flyweight movement. (35-37) 

9. The link screw is a trimmer screw, normally_ and left 

there. (43-45) 

10. The spindle screw moves the_ _in a straight line 

and also affects full load rack travel. (44-46) 

11. To lower the nose of the rocker you turn the_, _, 

_ . (47-50) 


12. Beside the spindle screw, the_ _ can be used to 

adjust the torque cam. (52-54) 

13. Always start out with the torque cam _and change it only 

if you must. (55-57) 

14. In the RQV .. . K governor, you can have breakaway at__ 

_ and_. (61-63) 

15. Forward movement to the high speed lever angle is limited by the _. 

_ ___. (61-63) 


16. The external high speed stop keeps the pivot pin from __ 

in the S-plate. (61-63) 

17. Different shaped_.provide full load torque control 

to meet various needs. (67-70) 
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When you have finished this exercise, review your answers. Then show the completed exer¬ 
cise to your instructor or supervisor. Have your instructor or supervisor record your progress 
on the Student Progress Sheet. 

Go on to the next audio-visual program or module assigned to your program track. 
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1. FOCUS 



Advance to black frame 
Start sound 


2. BLACK 



3. 
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5. You'll find the RQV-K governor in many applications because 
it can fill the different fuel injection needs of many users. When 
you finish this program, you'll know how this governor moves 
the rack in the pump . . . 



6. ... moves the rack according to RPM at start-up, full load, 
rated speed; also in high speed regulation, which differs from 
low speed regulation. 



7. And, within these limits, the RQV-K provides part load regula¬ 
tion. For example . . . 



8. ... control can be set so the governor holds part load engine 
speed even if the load changes. How does the RQV-K operate? 
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SPRING 

FORCES 



FLYWEIGHT 

FORCES 

SPRING 

FORCES 


9. Begin with a set of flyweights with the springs inside. As you 
know, when one of these sets of forces is greater than the other, 
flyweights move. That movement is transmitted by the pivoting 
bell cranks . . . 



10. ... to the guide sleeve. Guide sleeve movement looks like this. 
As RPM increases, the sleeve is pulled to the right. The amount 
of movement and the rate of movement are so important to 
governor testing . . . 



11. ...that specifications usually list guide sleeve travel for a 
schedule of RPM values. On a graph, as RPM rises, guide sleeve 
moves from zero to the right, rapidly at lower RPM, then 
changes and becomes different at higher RPM. In the RQV-K, 
high speed regulation differs from low speed in two ways. 
First. . . 



12. ... at low speeds, only one of these three sets of springs — the 
largest — works against the flyweight. The other two springs are 
held by the inner spring seat — held away from the flyweight. 
What happens when RPM increases? 
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□ 13. From lower RPM on the left to increased RPM on the right, 

outward flyweight movement picks up the inner spring seat. 
The outer spring seat holds all three springs, which are all work- 



As a result, when you turn the outer spring seat, you are chang¬ 
ing the forces on all three springs; you are changing both high 
and low speed regulation. In contrast. . . 




Governor operation depends on the adjustment of shims and 
spring forces so that this thru bolt moves the guide sleeve 
according to specs. When this is OK . . . 
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17. ... then fulcrum lever movement around this pivot pin will be 
correct. This flyweight movement will pull the guide sleeve, 
pivoting the fulcrum lever. Through the link, this will pull the 
rack. Now you understand the first way that high speed regula¬ 
tion differs from low speed. 



18. Even with pedal full down, at high engine speeds, the rack is 
pulled to protect the engine from overspeed. With the pedal full 
down . . . 



. . . the control lever has moved the pivot pin full downward in 
the fulcrum lever. High speed regulation needs this kind of 
leverage. For a certain guide sleeve travel, this leverage gives 
more rack movement. Compare this high speed regulation . . . 



. . . to low speed or idle. Notice how the pivot pin has been 
raised by the control lever. This changed leverage provides the 
kind of rack movement needed for low speed regulation. 
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21. You're seeing it with the engine loaded, such as the cut-in of an 
air compressor. As speed drops, spring force pushes the guide 
sleeve so the fulcrum lever pushes the rack for increased 
delivery. 



22. So the governor handles RPM at low speeds. When you under¬ 
stand the leverage idea, you know the second way that low 
speed regulation differs from high speed. 



Beginning with an understanding of regulation, how the rack 
moves with changes in RPM . . . 



24. ... let's watch it happen in the Engineering Lab where an auto¬ 
matic plotter makes a graph to show how the rack is moved as 
RPM changes. 
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At full load, as RPM rises, rack travel slowly decreases until 
breakaway; then the rack is pulled rapidly toward zero. Com¬ 
pare the high speed and low speed regulation curves. The shape 
of the full load curve . . . 



26. . . . can be changed by exchanging this part, the full load stop; 
it might provide for different power needs. How would this 
change the full load curve? 



With the different full load stop, notice how rack travel in¬ 
creases from low RPM to a maximum, then decreases until 
breakaway and high speed regulation. 



Perhaps you can get a better picture of governor action if you 
look at the rack travel as left-right instead of up-down. This 
graph shows the rack increasing to the left. But in this pump, 
how does the rack increase? Yes, to the right. 
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29. So turn it over and look at it this way. You can see rack travel 
increasing to the right, just as it does in this governor. Zero rack 
on the left. OK? 



30. Max. rack travel here gives peak torque. In this graph showing 
how RPM changes rack travel, you can see peak torque . . . 



. . . as well as other familiar governing points. If you take a 
minute to get used to it. . . 



32. . . . you'll have a better picture of how this governor oper¬ 
ates — how this part helps to provide the desired torque control. 


14 
























As part of the full load stop, the cam limits the movement of 
the rocker on the top of the fulcrum lever. You can see how 
this rocker is connected by the link to the rack. At full load, 
movement looks . . . 



34. . . . like this. With increasing RPM, the rocker rides up the 
torque cam, increasing rack in the V of this torque cam for 
peak torque. But rising further, the rocker reduces rack travel, 
according to the shape of the torque cam. 



35. Why does the rocker go up as the RPM goes up? The rocker and 
the fulcrum lever rise together as a result of outward flyweight 
movement. Let's see how. 



As flyweight movement pulls the guide sleeve, it causes guide 
lever movement up around this pivot. This causes the sliding 
block to raise the fulcrum lever, riding up on the guide sleeve. 
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With the operator calling for full load, the rocker climbs the 
torque cam as RPM goes up. You can see how this causes the 
link to move the rack for proper fuel delivery. That completes 
the discussion of full load rocker movement as RPM increases. 



38. What happens to the rocker at very low RPM? At cranking RPM 
or less, pedal down . . . 



. . . gives movement like this. The rocker swings under the cam 
to give full rack and starting fuel. 



40. When you're adjusting the rocker or any of these parts, re¬ 
member these rocker motions. And remember how they affect 
rack travel with changing RPM. 
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41. You'll find four adjustments. You've got to keep track of all of 
them or you'll find yourself going around in circles. 


SLOPE 

SPINDLE 

LINK 

ROCKER 


42. But you'll have little trouble if you think about these one at a 
time and then think about how they affect each other. OK? 
Let's look first. . . 



43. ... at the link screw. It's the simplest one, and the one you 
normally do first after guide sleeve travel. It's a trimmer screw, 
normally centered and left there. 



44. Now think about the spindle screw. When you turn it like this, 
clockwise, you move the torque cam in a straight line to the 
left. What does that do to full load rack travel? 
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If you said moving the torque cam like this reduces full load 
rack travel, you'd be correct. But something else happens. 
What do you think happens to the rocker? 



46. As the torque cam pushes back the rocker, the fulcrum lever 
pivots, raising the rocker, changing the RPM for peak torque. 
In this torque cam, it no longer falls in the V at this RPM. 



To lower the nose of the rocker, you could turn the rocker 
screw clockwise like this. OK, but what does that do to rack 
travel? 



When you lower the rocker nose for the peak torque point on 
the cam, that moves the fulcrum lever to the left and reduces 
the rack setting. What else could be changing when movement 
is like this? 
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Could it be the RPM at which the rocker clears the cam for 
start quantity fuel? 



50. Can you see how rocker and torque cam adjustments which 
affect full load rack travel also affect RPM for start quantity 
cut-out? 



So when you adjust one of these, you'll have to adjust the 
other, rocker, spindle, rocker, spindle, in smaller and smaller 
adjustments until you get the combination to meet your specs. 
If you can't meet your specs with these two screws, consider 
adjusting . . . 



52. ... the slope screw, in combination with the other two. Now 
you are juggling three variables. 


19 























54. You can see that sloping the cam like this will give less rack 
travel at higher RPM's compared to more rack travel at lower 
RPM's. That may be what you want, but see what happened to 
the V. 



55. Again you'll want to lower the rocker into the V for the proper 
peak torque RPM. But, yes, that did it, changed your rack travel 
again. How about that! 



By now it should be obvious — always start out with the torque 
cam parallel; then change it only if you must. That covers full 
load and start quantity operation. 
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Begin with this slotted plate, sometimes called the S-plate. 
Remember the pivot pin for the fulcrum lever? It is positioned 
in the slot so that this kind of movement of the guide sleeve 
allows the S-plate to swing on its bolt toward the stop. That's 
how it is before breakaway. 
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I 61. With the S-plate against the stop, guide sleeve travel pivots the 
fulcrum lever, pulling the rack toward zero. In the RQV-K, you 
KL. ., I can have breakaway at full load or part load. So breakaway 

I depends on the positions of the guide sleeve, the S-plate and its 
stop, and the control lever. 

Bj-vW 



62. Forward movement to the high speed lever angle is limited by 
the external high speed stop. It also keeps the pivot pin from 
bottoming in the S-plate. On the other hand . . . 



63. . . . the low speed stop limits movement to the low speed lever 
angle. This sets the low idle regulation. 



Remember now, when the guide sleeve travels, movement of 
the fulcrum lever is affected by the position of the pivot pin. 
The slotted plate also affects that position according to the 
shape of the slot. This changes engine response, how the fly¬ 
weight and spring forces react to the control lever to change the 
rack travel. 
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65. Even at part load, the pivot pin affects the leverage and the 
regulation. The result, when properly calibrated, is a versatile 
effective governor which can be adapted to many needs. 




For example, different slotted plates provide different charac¬ 
teristics of drivability and regulation according to vehicle 
requirements. 



67. And different shaped torque cams provide full load torque 
control to meet various needs. 



68. To minimize smoke, different aneroids and puff limiters may be 
installed for turbocharged engine to meet changing fuel-air re¬ 
quirements. 
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Under boost, aneroids permit increased rack travel. At lower 
RPM, with less boost pressure, they cut back on rack travel, 
limiting smoke emissions. 



70. Finally, the shut-off lever pulls the rack toward zero, overriding 
the other levers and springs. 



71. In this program, you have learned something of these parts and 
principles of adjustment. 



You know how these four screws can change rack travel. Can 
you recall how changing one may require changing another? 
Or two others? 
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73. How governor adjustments change these movements to change 
torque control at low RPIVTs, at peak torque, at higher RPM's? 
And how those adjustments . . . 



. . . may, in this movement, change the RPM for start quantity 
fuel, and cut-out? 



75. 


Can you recall how the slotted plate operates with the pivot 
pin, providing fulcrum lever regulation? 



How it operates with the high speed stop to set breakaway and 
high speed regulation? Operates with the low speed stop to set 
the low idle and low speed regulation? Now you understand 
governing action at low speed . . . 
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. . . along the high speed curve, above breakaway, and for start¬ 
up, changing rack as RPM changes . .. 



. . . in the RQV-K governor. . . 



79. ... brought to you by Robert Bosch. 
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REVIEW EXERCISE ANSWER PARE: RQV . . . K GOVERNOR OPERATION 


1. flyweights 

2. RPM 

3. three, two 

4. shims 

5. guide sleeve 

6. cam, rocker 

7. rocker, torque cam 

8. outward 

9. centered 

10. torque cam 

11. rocker screw clockwise 

12. slope screw 

13. parallel 

14. full load, part load 

15. external high speed stop 

16. bottoming 

17. torque cams 


